C-NMR spectra of 1~7. 10
Synthesis of trans-indolizidine-8-carboxylic acid (7).
concentrated hydrochloric acid (12 M, 3.5 mL) in an ice bath. After separation of the organic layer, the aqueous layer was extracted with ether (20 mL X5). The combined organic layers were washed with brine (10 mL), dried over anhydrous Na 2 SO 4 , and then concentrated under reduced pressure to give a crude product. The product was used directly without further purification. To a mixture of the crude acid, EDC (1.917 g, 10.0 mmol, 1.1 equiv.), HOBt (1.836 g, 12.0 mmol, 1.3 equiv.) in CH 2 Cl 2 (5.0 mL) in an ice bath, was added allylamine (751 L, 10.0 mmol, 1.1 equiv.) via a syringe. The reaction mixture was allowed to stir overnight (~ 16 h) under nitrogen. The reaction mixture was partitioned with CH 2 Cl 2 (20 mL) and saturated NaHCO 3 solution (10 mL). The organic layer was washed with saturated NH 4 Cl solution (10 mL). The aqueous solution was extracted with CH 2 Cl 2 (20 mL X2) again. The combined organic layers were washed with brine (10 mL), dried over anhydrous Na 2 SO 4 , and then concentrated under reduced pressure to give a crude product. Purification of the crude product by flash chromatography on silica gel, using EtOAc/n-hexane (R f = 0.51, pure EtOAc) as the eluant to give the corresponding amide 1 as a white solid ( mmol, 1.00 equiv.) and pTSA (57 mg, 0.3 mmol, 10 mol %) were placed in a 100 mL flask. The catalyst solution was transferred to the reaction flask containing the substrate by a pipette, and the total volume was adjusted to 60 mL with AcOH. The reaction flask was placed in a 300 mL stainless steel autoclave and then was pressurized with CO (2 atm) followed by H 2 (2 atm). The reaction mixture was stirred at 60 o C for 16-20 h. Upon completion of the reaction, the gas was carefully released in a good ventilated hood and the reaction mixture was concentrated under reduced pressure to give a crude residue.
The residue was partitioned with CH 2 Cl 2 (20 mL) and NaHCO 3 (aq) (10 mL). After separation of the organic layer, the aqueous layer was extracted with CH 2 Cl 2 (10 mL X 3). The combined organic layers were washed with brine (10 mL), dried over anhydrous Na 2 SO 4 , and then concentrated under reduced pressure to give the crude product. The CH 3 CO-), 22.1 (t, C-2), 22.6 (t, C-7), 32.2 (t, C-6), 32.4 (t, C-1), 43.6 (t, C-3), 55.1 (q, 
4'-methoxyphenyl trans-indolizidine-8-carboxylate (5):
To a solution of amide 4 (270 mg, 0.93 mmol, 1.0 equiv.) in THF (9 mL) in an ice bath, was slowly added borane-methyl sulfide complex (BH 3 -Me 2 S, 2 M in THF, 1.9 mL, 3.8 mmol, 4.0 equiv.).
After addition was complete, the ice bath was removed and the solution was allowed to be stirred for two hours at room temperature. Upon completion of the reaction, the reaction mixture was added with ethanol (5 mL) and then evaporated to a crude syrup.
Additional ethanol (5 mL) was added again, and the solution was allowed to reflux for two hours. Hz, 2H, H-3'), 6.97 (d, J = 9.6 Hz, 2H, H-2'); 2.97 (ddd, J = 3.0, 12.6, 12.6 Hz, 1H, H-5), 2.97 (ddd, J = 9.6, 9.6, 9.6 Hz, 1H, H-3), 3.19
(ddd, J = 6.6, 11.4, 11.4 Hz, 1H, H-8a), 3.64-3.68 (m, 2H, H-3 and H-5); 
